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Intravenous leiomyomatosis presenting as acute
Budd-Chiari syndrome
Jason Barksdale, MD,a Amir Abolhoda, MD,b and Farhood Saremi, MD,a Orange, Calif
Intravenous leiomyomatosis is a rare condition that has been described as being associated with venous occlusion by direct
intravascular tumor extension, typically from a pelvic organ. We report an exceedingly rare case of intravenous
leiomyomatosis extending into the inferior vena cava, leading to pulmonary embolism, hepatic venous outflow obstruc-
tion, and an acute Budd-Chiari syndrome. This is the second reported patient with intravenous leiomyomatosis with
Budd-Chiari syndrome and, to our knowledge, the first reported patient who survived with surgery. Correlative images,
illustrating computed tomography and magnetic resonance imaging findings characteristic of intravenous leiomyomato-
sis with secondary Budd-Chiari syndrome, are presented and discussed. (J Vasc Surg 2011;54:860-3.)
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oAlthough uterine leiomyoma is commonly found
amongst premenopausal women, intravenous leiomyoma-
tosis is a rare condition occurring in 10% of patients.1-4
Intravenous leiomyomatosis is characterized by prolifera-
tion of neoplastic smooth muscle cells within the venous
drainage system of the abdomen and pelvis, often second-
ary to direct intravascular extension of the uterine leiomy-
omata.2,3 Several reports describe significant morbidity,
often related to deep venous thrombosis or pulmonary
thromboembolism, or both, when leiomyomatosis extends
into the inferior vena cava (IVC).2,3 Tricuspid valve dys-
function has been described with further proximal exten-
sion of the tumor emboli into the right atrium. To our
knowledge, only one patient with Budd-Chiari syndrome
(BCS) as a complication of intravenous leiomyomatosis has
been described.5 This report lacked detailed radiologic
imaging and correlation. We present the second patient
with intravenous leiomyomatosis complicated by acute
BCS and the first reported patient who has survived with
surgery, with a detailed discussion of the computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) char-
acteristics of both clinical pathologies.
CASE REPORT
The patient is a 44-year-old woman who presented with 6
months of increasing lethargy, abdominal pain, bilateral lower
extremity edema, and increasing abdominal girth. Two weeks
before the most recent hospital presentation, she began experienc-
ing worsening dyspnea. Her obstetrical history was gravida 5, para
5, and vaginal delivery of all pregnancies. Her medical history was
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860ignificant only for asthma, which was controlled by oral theoph-
lline and salbutamol inhalation.
A chest CT angiography demonstrated filling defects consis-
ent with pulmonary emboli in multiple lower lobe segmental
ranches of the right pulmonary artery and a moderate right
leural effusion. A 3.7-cm right atrial mass was also found, contig-
ous with an enhancing tumor thrombus within the IVC. A
oncurrent abdominopelvic contrast-enhanced CT to investigate
ilateral lower extremity edema demonstrated a large, solid, dif-
usely enhancing 10-cm mass arising from right superior aspect of
he uterine body, with tumor thrombus extending into the right
onadal vein and subsequently into the IVC and right atrium (Fig
). Also present was a nonenhancing bland thrombus filling the
ost caudad portion of the IVC and extending to the common
liac veins (Fig 2).
CT evaluation of the liver revealed heterogeneity of the he-
atic parenchyma, with peripheral segments of hypoenhancement
onsistent with hepatic congestion. Furthermore, there was asso-
iated bland thrombus within all three hepatic veins and the
resence of perihepatic ascites (Fig 1). MRI of the abdomen and
elvis was performed to better characterize the tumor. Again
hown were thrombosed hepatic veins and an enlarged IVC con-
aining tumor thrombus, which was enhanced on venous and
elayed-phase images.
Evaluation of a CT-guided core biopsy specimen demon-
trated a tumor with characteristics favoring a low-grade smooth
uscle neoplasm. The histologic staining pattern supported a
iagnosis of leiomyomatosis. Laboratory values were consistent
ith abnormal hepatic function, including elevated aspartate ami-
otransferase (79 IU/L), alanine aminotransferase (104 IU/L),
nd alkaline phosphatase (274 IU/L). Serum albumin was low
2.5 g/dL).
The tumor was removed in a two-staged operation. First, en
loc intra-atrial and perihepatic IVC tumor extraction was per-
ormed via median sternotomy and midline laparotomy, using
xtracorporeal right heart bypass consisting of superior vena cava
o main pulmonary artery bypass using a centrifugal pump. After
omplete dissection and isolation of the infrahepatic portion of the
VC and all lower abdominal caval tributaries, including both
onadal veins, right heart bypass was initiated, and a right atri-
tomy was made concurrent with an incision in the infrahepatic
ortion of the abdominal IVC. The bilobed tumor was pushed
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uthe IVC (red arrows) into the right atrium (green arrow).
and growing superiorly into the right gonadal vein and IVC.
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VC, and it was extracted through the inferior IVC incision. The atrial
ncision was quickly closed and right heart bypass was terminated.
The intra-abdominal extraction of the tumor was then com-
leted with excision and ligation of the gonadal veins and repair of
he vertical caval incision after IVC filter deployment. An infrarenal
VC filter was placed intraoperatively at the time of the initial
umor extraction through the open abdomen to prevent any
ossible future embolization.
A total hysterectomy and bilateral salpingo-oophorectomy
as completed 2 days later. At the second operation, multiple
terine leiomyomata with extension into venous channels of the
ight broad ligament were identified. There was no evidence of
athologic changes in the cervix, fallopian tubes, or ovaries.
Although the surgical procedure was complicated by post-
ump coagulopathy and prolonged intubation, the patient made
ull recovery and was successfully discharged to a rehabilitation
acility. The intensive care unit length of stay was 21 days, and
he total hospital stay was 34 days. A follow-up CT after 3
onths showed major improvement of the hepatic venous
rainage and no evidence of infrahepatic IVC recurrent throm-
osis or tumor (Fig 3).
ISCUSSION
Intravenous leiomyomatosis, characterized by multiple
odular benign neoplastic smooth muscle growths within the
extensive thrombosis of the hepatic veins (green arrows)
ion. Enhancing tumor is shown in the inferior vena cava
ater shows the thrombosed hepatic veins as bright signal
d ascites. The postcontrast arterial-phase MRI shows the
the venous and delayed-phase images. Sagittal T2W and
mass arising from the superolateral aspect of the uterus
The inferior IVC is thrombosed.Fig 2. A, Surgical specimen removed from the inferior vena cava
(IVC). B, Corresponding postcontrast coronal computed tomogra-
phy image shows the lower IVC is thrombosed and filled mostly with
clot. The upper IVC is mostly occupied by the enhancing mass. The
mass extends through the right gonadal veins (GV; blue arrows) andFig 1. Postcontrast computed tomography (CT) images show
with heterogeneous liver enhancement due to abnormal perfus
(IVC; *). A T1Wmagnetic resonance (MR) image a few days l
intensities (green arrows). Note progressive pleural effusion an
enlarged IVC containing tumor thrombus, which enhances on
coronal postcontrast images show a large enhancing exophyticterine and periuterine venous structures, is indeed a rare
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leiomyomatosis are histologically and cytogenetically similar
to benign leiomyomata butmay display growth characteristics
somewhere between those of benign and malignant smooth
muscle tumors.6,7 Previous case reports describe characteristic
imaging features, including nodular, enhancing tumors that
appear to originate in the uterus and extend into the venous
system, causing expansion of the involved vascular struc-
tures.2,8 Althoughmany reports describe involvement of local
pelvic veins—including uterine, vaginal, and ovarian veins—a
few reports describe extension into the common iliac veins,
the IVC, renal veins, right atrium, right ventricle, and tumor
emboli within the pulmonary arteries and their segmental
branches.2,3 The tumor thrombi are often closely associated
with bland intravenous thrombi where clinical signs of venous
obstruction are present.
The typical clinical presentation generally reflects pelvic
venous involvement and includes lower extremity signs of
venous obstruction and thrombus formation in the absence of
a hypercoagulability syndrome. More distal intravascular ex-
tension of the tumor can result in various cardiorespiratory
symptoms. Nearly all patients with intravenous leiomyomato-
sis have tumor estrogen-progesterone receptor positivity, and
the treatment entails not only aggressive surgical resection but
also adjunctive hormonal ablationwith removal of ovaries and
avoidance of future estrogen therapy.2-4
BCS is a heterogeneous group of disorders characterized
Fig 3. Computed tomography images at the 3-month
thrombus is seen near the confluence of the hepatic vei
anasarca are still noted, and residual thrombosis of left ilby hepatic venous outflow obstruction that involves one or tore draining hepatic veins. Typical clinical findings, which
nclude abdominal pain, hepatomegaly, and ascites, are pres-
nt in almost all patients with BCS.9 Our patient’s clinical
resentationwas consistent with acute BCSwith symptoms of
hortness of breath, ascites, bilateral diffuse lower extremity
dema, and hepatomegaly. Patients with acute BCS have
ymptoms of short duration, intractable ascites, and hepatic
ein thrombosis without the formation of venous collaterals.9
enous collaterals is a common finding in the subacute form
nd was not seen in our patient.
Under current consensus recommendations, the diagno-
is of BCS can be made from radiologic imaging alone, with-
ut the need for a liver biopsy specimen.9,10 CT andMRI can
how various degrees of occlusion of the hepatic veins or the
VC, or both.10 In addition, CT and MRI will demonstrate
he hepatic perfusion abnormalities characteristic of BCS,
hich range from simple mottled contrast enhancement to
he classic finding of stronger enhancement in the caudate
obe and central portion of the liver parenchyma.
The manner in which CT and MRI were used to
iagnose and characterize the extent of intravenous leio-
yomatosis in our patient is consistent with what has been
reviously reported. The expansion and enhancement of
ocal and distal venous structures by tumor and thrombus is
ften referenced in the literature and was seen quite well in
ur images. Most impressive, however, was the explicit
nding of continuity between the uterine component and
w-up show a patent inferior vena cava (IVC). Residual
th the IVC. Bilateral pleural effusion, mild ascites, and
in is seen. The right iliac vein is patent.follo
ns wihe intravenous component of the leiomyomatosis tumor,
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lated well with the surgical specimen (Fig 2).
Our literature review revealed only one existing report
of intravenous leiomyomatosis resulting in acute BCS. This
case described a 76-year-old woman who had undergone a
hysterectomy 47 years earlier and had clinical findings
consistent with fatal acute fulminant hepatic failure.5 The
patient was managed conservatively for 3 weeks and did not
survive. Peh et al11 described a patient with intravenous
leiomyomatosis and a more chronic case of BCS who died
the same day after palliative surgery.
CONCLUSIONS
We believe this report, which describes the first patient
to survive intravenous leiomyomatosis with BCS, bears
distinction in pointing out the importance of using CT and
MRI technology for diagnosis and a timely surgical ap-
proach. The young age of our patient provoked a more
aggressive surgical stance, with successful outcome. We
conclude that an aggressive surgical approach such as the
current one should be warranted in this population.
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